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Abstract 
 The maize genome is dynamic with major structural differences between lines. In our 
maize line of interest structural rearrangements due to the Ac/Ds transposable element system 
lead to changes in kernel color. These phenotypes occur in individual kernels due to the 
activation or deactivation of pericarp color genes, P1 and P2. Using bioinformatics software like 
CoGe and Samtools along with previous sequencing data we compared our line of interest to 
major maize lines, B73 and w22, to find similarities and differences that could help explain 
phenotypic changes. While comparing and mapping our line of interest we did not find more 
similarity between our line and either B73 or w22. However, we did construct a model of 
features around the P1 and P2 genes that will be useful in further studies. 
 Background 
 Maize kernel color is a common phenotype used to study structural genomic changes. 
Pericarp genes can be turned off or on by genome rearrangements, insertions, inversions, or 
duplications (Yu, 2011). Structural rearrangements are prevalent due to transposable elements 
like the Ac/Ds system around the pericarp genes (Zhang, 1999). These factors lead to dynamic 
genomes where different colored kernels can be found next to each other on the same cob. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The maize pericarp genes arose from duplication events prior to the domestication of 
maize (Zhang, 2000). This has led to diverging phenotypes and genotypes between genes. The 
pericarp 1 and 2 genes, or P1 and P2, both have two smaller 5’ exons and one larger 3’ exon, they 
both lead to maysin synthesis in silks, and they can be activated or repressed due to the 
transposon activity (Goettel, 2010). P1 has additional functions due to enhancers not present in 
the P2 gene (Goettel, 2010). P1 can lead to phlobaphene synthesis and color in the kernel 
pericarp, cob, and tassel glumes (Zhang, 2000). The activation and deactivation of P1 and P2 
genes can lead to a variety of phenotypes like: red cob with white kernels, white cob with red 
kernels, red cob with patterned kernels (Zhang, 2003). 
 
 The area around the pericarp genes is dynamic and can be very different depending on 
the variety of maize being studied. Figure 6 shows various elements and breakpoints from P-vv 
derived lines from previous studies. This order will be used as a basis for comparisons with the 
more studied B73 and w22 maize lines. 
Methods 
 Maize sequence data from lines B73 and w22 was reduced to an area around P1, 20Mb-70Mb on chromosome 1. 
Previously generated RNA-seq results were mapped and compared to both B73 and w22 sequences.  RNA-seq data came 
from a line backcrossed to B73 that had an inverted duplication from 48.1Mb-62.7Mb. This line, known as 714, retained 
sequence from 48.1Mb-62.7 Mb with our phenotype of interest. Reads were mapped to both B73 and w22 sequences using 
tophat and samtools. Mapped read densities were compared between B73 and w22. 
 
 B73, w22, RNA-seq, P1, and P2 sequences were uploaded to CoGe for further comparison. CoGe provided a 
genome browser to visualize RNA-seq mapping, Synmap to generate dotplots of larger sequences, and Gevo for synteny 
comparisons of smaller sequences. Augustus gene predictions were uploaded later for more detail in the comparisons. 
Conclusion 
 Our P-vv derived lines are very different than B73 and w22 around the pericarp genes, P1 and 
P2. Comparing B73 to our P-vv line, figure 5, the P1 and P2 genes are in the opposite order and P1 is 
inverted. In w22 only one pericarp gene was identified in this 100 kb  area meaning the missing gene 
may be somewhere else in the genome, deleted, or very diverged. Across our larger area of interest, from 
20-70 Mb on chromosome 1, we did not observe more similarity between either B73 or w22 with our P-
vv derived line. We expected our P-vv line to be more similar to w22 around P1 and more similar to 
B73 proximal and distal to P1. Instead the distribution of  RNA-seq reads mapped is uniform making it 
difficult to use either B73 or w22 as the basis for a map of our P-vv derived lines. 
 These P-vv derived lines show the dynamic nature of the maize genome. Sequence and structural 
differences exist within P-vv derived lines as well as B73 and w22. Additional studies of these P-vv 
derived lines are needed to elucidate the sequence and structural differences. This information needs to 
be combined with patterns of gene expression to find out how the P1 and P2 genes are activated and 
repressed in this system. 
 
Results 
 We expected the maize line 714 RNA-seq reads to map preferentially to B73 outside of the inverted duplication due 
to backcrossing. Within the inverted duplication we expected more RNA-seq reads to map to w22 due to suspected ancestry 
of 714. Density plots like figure 3 fail to show a discernable shift from preferential mapping with B73 to preferential mapping 
with w22 as we get closer to the P1 loci. Density plots had a 2Mb bin size so 100kbs around the gene were also compared 
using CoGe’s genome browser and Gevo software.  Once again more RNA-seq reads mapped to B73 compared to w22, 
contrary to what we expected.  
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 We decided to use both B73 and w22 sequences for Gevo comparisons with P1 and P2 sequences from P-vv 
derived lines. Our P-vv derived P1 sequence has a high degree of similarity with B73 at the 5’ and 3’ exons with less 
similarity in between as shown in figure 4. P1 is in the opposite orientation on w22 but the 5’ and 3’ exons still match up. The 
5’ exons from the P-vv P1 sequence match multiple spots upstream of the w22 P1 sequence. P2 covers a smaller area, 
approximately 5 kb instead of 10kb like P1. The P-vv P2 sequence matches a larger area with the B73 P2 sequence, the 5’ 
and 3’ exons along with the intervening sequence. Both P-vv and B73 P2 sequences align with the P1 w22 sequence. 
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